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Polycystic ovary syndrome (PCOS) is a com- 
mon heterogeneous disease, whose pathogene
sis is a complex set of mechanisms, including 
epigenetic factors and neuroendocrine dysfunc-
tion [1]. Considering the metabolic and hormon-
al changes associated with PCOS, its poten-
tial effect on bone health has been proposed 
[2]. However, this has a multidirectional effect, 
because hyperandrogenemia, central obesity 
and insulin resistance (IR) contribute to the 
preservation of bone mineral density (BMD), 
thereby protecting against the development of 
osteoporosis, while hormonal imbalance, chron-
ic inflammation, hypovitaminosis D, increased 

cortisol levels, low estrogen levels contribute to 
its reduction [3]. While higher androgens le
vels, hyperinsulinemia and obesity, which are 
common in patients with PCOS, contributes to 
increased bone mineral density (BMD); statis-
tical data does not support that this results in 
decreased risk of fractures [4]. As a result, in-
consistent evidence exists as to whether PCOS 
is a bone-protecting or bone-deteriorating 
disorder [5]. 

The aim of the current study was to evalu-
ate the effect of several hormonal and metabo
lic alterations associated with polycystic ovary 
syndrome on bone in postmenopausal women.

MATERIALS AND METHODS
This is a prospective study conducted from 

February 2021 to April 2022 at the Medical 
University Hospital, involving a total of 98 wo
men aged 50–65 years. The main group con-
sisted of 56 women with PCOS phenotype «A» 
(classic: hyperandrogenism, ovulatory dysfunc-
tion and polycystic ovarian morphology) who 
had complete information on the age and PCOS 
diagnosis (Rotterdam, 2003) [6] as well as cont

rol group (n = 42) age-matched women with-
out this disease. Data on age, lifestyle, health 
status, and family history of chronic disease 
were collected from participants at the study. 
Insufficient physical activity was defined as 
physical activity less than two times per week. 
Exclusion criteria: history of fractures; osteopo-
rosis treatment; other endocrine, hepatorenal 
disorders; long-term use of glucocorticoids and 
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use of hormonal contraception or insulin sen-
sitizing agents (metformin, thiazolidinediones, 
and myoinositol) for at least 3 months before 
enrollment; bad habits (alcohol abuse, excessive 
coffee consumption, tobacco smoking).

In all patients, bone mineral density, bone 
mineral metabolism and levels of the main 
calcium-regulating hormones, markers of os-
teoresorption and bone formation were studied. 
Dual-energy X-ray absorptiometry (DEXA, 
Hologic Discovery — QDR 4500A) was per-
formed to determine BMD of the lumbar spine 
(L1–L4) and femoral neck. The interpretation 
of the obtained data was carried out according 
to WHO criteria using the T-score, where os-
teoporosis was defined as a T-score BMD range 
less than – 2.0 SD (Standard Deviation); be-
tween – 1.0 and – 2.0 SD  — osteopenia, and  
range between – 1.0 and + 2.5 SD were ac-
cepted as normal [7]. Serum levels of procol-
lagen I C-terminal propeptide (P1NP) as 
a marker of bone formation and collagen type I 
C-terminal telopeptide (b-CTx) as a bone re-
sorption marker were assessed using an en-
zyme-linked immunosorbent assay (ELISA, 
Roche, Switzerland). The levels of ionized cal-
cium (Ca2+) and phosphorus (P+), parathyroid 
hormone (PTH), 25(OH) vitamin D (25(OH)D3),  
anti-Mullerian hormone (AMH), insulin, testo

sterone (T), 17-hydroxyprogesterone (17-OHP),  
dehydro-epiandrostenedione sulfate (DHEAS), 
follicle stimulating hormone, luteinizing hor- 
mone and estradiol were determined. Homeo- 
static Model Assessment of insulin resistance 
(HOMA-IR) was used for quantifying insulin 
sensitivity and resistance, body mass index 
(BMI), waist circumference (WC), hip circum-
ference (HC) and waist-to-hip ratio (WHR) were 
used to determine overweight and obesity [3].

The study protocol was approved by the  
Biomedical Ethics Committee at the Azer
baijan Medical University (No. 02/14 dated 
10/14/2021), informed consent was obtained 
from all patients. The study was conducted in 
accordance with the World Medical Association 
Declaration of Helsinki. 

Statistical data were analyzed by non-
parametric testing using BioStat Pro 6.2.2.0 
software (AnalystSoft Inc., Walnut, USA). 
Quantitative data are presented as median and 
quartiles 1 and 3 (Me [Q1; Q3]). The signifi-
cance of intergroup differences was established 
using the Mann–Whitney U test (p  <  0.05). 
To identify relationships between indicators, 
a univariate analysis was carried out with the 
calculation of the Spearman rank correlation 
coefficient (r) [8].

RESULTS AND THEIR DISCUSSION
According to the data presented in Table 1, 

noteworthy is the later age of menopause in 
women with PCOS (р = 0.007). Age of meno-
pause was found to be 51.4 (45–58) years in 
PCOS and 49.7 (45–55) age in control sub-
jects. Women with PCOS had a higher BMI 
than controls (р = 0.009); the mean BMI of 
30.8  ±  2.6  kg/m2 and the mean waist circum-
ference of 104.3  ±  6.1 cm, demonstrate that 
PCOS group had a tendency toward overweight 
and obesity. Nutrients intake, sedentary time 
were associated with high WHR (p  <  0.05), 
but sleep duration did not contribute to WHR. 
The prevalence of obesity by WHR > 0.85 was  
73.2%. 

Determination of 25(OH)D3 demonstrated 
a  significant decrease in its level in patients 
with PCOS (р = 0.036), while in both groups it 
corresponded to the level of «insufficiency» with 
a reference interval of 30–100 ng/mL [9].

Also, in PCOS there was a tendency to-
wards increased serum AMH levels (р = 0.004). 
Mean serum PTH levels were higher in pa-
tients with PCOS (р = 0.041), remaining with-
in the reference range. In patients with PCOS, 
results show higher than normal levels of  
17-OHP (р = 0.025), however, results are inside 
the reference interval. In patients with PCOS, 
serum testosterone levels were within the ref-
erence range and higher than in the control 
group (р = 0.034), in addition, there was a sig-
nificant increase in DHEAS compared to the 
control group (р = 0.042).

Overall, the PCOS group had higher fast-
ing insulin levels and HOMA-IR index than 
the control group. When analyzing the above-
described biochemical markers in patients with 
PCOS, a positive correlation was established 
between testosterone levels, on the one hand, 
and insulin (r = 0.329; p = 0.047), HOMA-IR  
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(r  =  0.325, p  =  0.04) and PTH (r   =  0.201, 
p  =  0.031), on the other. It was revealed that 
the HOMA-IR index correlated with BMI 
(r = 0.319, p=0.04) and AMH levels (r = 0.527, 
р = 0.001). 

Features of bone remodeling identified in 
the group of patients with PCOS were char-
acterized by a slightly reduced or low-normal 
level of ionized calcium in the blood against 
the background of reference values of phospha-

temia. At the same time, hypocalcemia was 
observed in 21.4 % of PCOS patients, while in 
the control group this figure was 2 times less. 
Cases of hypocalcemia in the first group were 
predominantly moderate (p=0.026). 

Analysis of the formation of markers and 
bone tissue resorption, in particular P1NP and 
b-CTx, as control components of the remode
ling process, revealed significant deviations in 
observations from the control (p  =  0.028 and 

Table 1
Clinical and laboratory characteristics of the examined patients  

(Me [Q1; Q3])
Parameter PCOS (n = 56) Control (n = 42) Р

Age, year 54.4 [47.1;60.5] 55.6 [46.2;62.4] ns
BMI, kg/m2 31.2 [26.4;33.6] 27.8 [23.6;28.9] 0.009

Menopause, year 3.4 [1.6; 10.7] 5.1 [2.0;12.3] 0.007
Сa2+, mmol/L 1.08 [1.01;1.14] 1.1 [1.09;1.18] 0.026
P+, mmol/L 4.1 [3.3;4.8] 3.9 [2.8;4.2] ns

Glucose, mmol/L 5.3 [4.7;5.6] 4.7 [4.2;5.1] ns
Insulin, mIU/mL 12.4 [7.8;20.2] 7.9 [6.5;15.5] 0.003

HOMA-IR, U 2.9[2.4;7.1] 1.9 [1.3;3.6] 0.03
FSH, mIU/mL 72.8 [43.09;89.60] 77.1 [41.10;93.81] 0.036
LH, mIU/mL 39.2 [28.58;54.08] 22.0 [16.27;43.71] 0.029
AMH, ng/mL 0.364 [0.132;1.418] 0.11 [0.07;0.264] 0.004

Тestosterone, ng/mL 0.57 [0.47;0.69] 0.42 [0.25;0.54] 0.034
17-OHP, ng/mL 0.5 [0.42;0.58] 0.33 [0.15;0.51] 0.025
DHEAS, ng/mL 1.36 [0.30;2.84] 1.0 [0.45;2.04] 0.042

25(OH)D3, ng/mL 15.34 [8.01;32.86] 26.52 [11.84;37.50] 0.036
PTH, pg/mL 52.33 [41.3;61.9] 48.15 [40.2;59.5] 0.041
P1NP, ng/mL 41.17 [23.5;66.2] 47.70 [29.7;70.3] 0.028
b-CTx, ng/mL 5.38 [4.01;8.07] 5.11 [4.55;6.32] 0.032

DEXA (lumbar spine), SD –1.63 [–2.2;1.1] –1.98 [–2.4;0.05] 0.047
DEXA (femur neck), SD –1.18 [–2.0;1.6] –1.22 [–2.1;0.9] ns

Notes:
AMH — anti-Mullerian hormone;
b-CTx — collagen type I C-terminal telopeptide; 
BMI — body mass index;
DHEAS — dehydro-epiandrostenedione sulfate;
DEXA — dual-energy X-ray absorptiometry;
FSH — follicle stimulating hormone;
HOMA-IR — Homeostatic Model Assessment of insulin resistance;
LH — luteinizing hormone;
17-OHP — 17-hydroxyprogesterone;
25(OH)D3 — vitamin D;
P1NP — procollagen I C-terminal propeptide;
PCOS — polycystic ovary syndrome;
PTH — parathyroid hormone;
SD — Standard Deviation.
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p  =  0.032, respectively). Positive relationship 
was found between BMI and the activity of the 
resorption marker b-CTx (r = 0.342, р = 0.002). 
PTH content correlated with P1NP and b-CTx 
markers with a coefficient r = – 0.532, р = 0.001 
and r = 0.413, р = 0.002 respectively. Also, in 
the group of patients with PCOS, a collinear 
relationship between the values of AMH and 
b-CTx was determined (r = – 0.507, р = 0.001).

An osteodensitometric study revealed the 
prevalence of osteopenic syndrome in a group of 
patients with PCOS. Among women with PCOS,  
abnormal values of T-criteria were detected in 
53.6 %, while in the control group of a compara-
tive level, BMD was detected in 52.4 % of those 
examined. It should be noted that no diffe
rences were found in the distribution of densi-
tometric parameters: in the main and control 
groups, in more than 50 % of cases, the T-score 
at lumbar spine range for osteopenia.

Women with PCOS had higher T-score 
BMD values than the control group, however, 
statistically they differed only in the spine 
(р  =  0.047). An inverse relationship has been 
established between the T-criterion in the 
L1–L4 region and the b-CTx level (r = – 0.387, 
p = 0.026). In the PCOS group, a positive cor-
relation was observed between lumbar spine 
BMD and insulin levels (r = 0.267, р = 0.042) 
and with AMH (r  =  0.561, p  =  0.031). There 
is a moderate correlation between BMD in 
the lumbar spine area and testosterone levels 
(r  =  0.458, p  =  0.039). BMD in women with 
PCOS was higher compared to the control 
group. This effect remained significant when 
excluding the two patients with low AMH va
lues, but was limited to the spinal region.

Higher DHEAS levels were associated 
with higher femoral neck BMD (r  =  0.473, 
p  =  0.035). There was no statistically signifi-
cant correlation between femoral neck BMD 
with total testosterone (r = 0.433; р > 0.5) and 
17-OHP (r = 0.312; р > 0.1). Thus, neither total 
testosterone nor 17-OHP levels correlated with 
mineral density measurements, and the bone 
formation marker P1NP showed a negative cor-
relation with femoral neck BMD (r  =  – 0.429, 
p = 0.038).

The present study found that women with 
PCOS experienced menopause 2 to 3 years later 
than age-matched controls, which is consistent 

with several other studies [10]. Women with 
PCOS had lower FSH levels and higher AMH 
levels compared to controls. The exact mecha-
nism responsible for high AMH levels in PCOS 
is not completely clear, but it is known that 
obesity, insulin resistance and hyperandrogen-
ism play an important role in increasing AMH 
levels [11]. Also, AMH is associated with rapid 
bone loss [12]. The observed 25(OH)D3 deficien-
cy may have a positive effect on the pathogen-
esis of PCOS and be an independent prognostic 
parameter for the condition of bone tissue in 
this syndrome [2]. Data on pronounced hypovi-
taminosis D with an increase in PTH levels in 
patients with PCOS are of particular interest, 
associated with the nature of the interaction 
of system regulators, in their role in ensuring 
calcium homeostasis and bone mineralization 
[9]. Additionally, postmenopausal women with 
PCOS had higher levels of DHEAS, total T, 
and 17-OHP than control women. This is con-
firmed evidence that the hyperandrogenism ob-
served in women with PCOS persists after the 
transition to menopause [1]. 

Currently, we have identified significantly 
higher BMD values in the lumbar region in the 
group of women with PCOS compared to age-
matched control women. A connection has been 
established between testosterone and lumbar 
spine BMD, and DHEAS with the BMD of the 
femoral neck, which corresponds to the data of 
some authors [13]. Taken together, these stud-
ies suggest possible anabolic effects of andro-
gens on bone metabolism. Elevated androgen 
levels can cause insulin resistance and cause 
a number of metabolic disorders [3]. There is 
evidence that insulin can stimulate osteoblast 
differentiation, but elevated insulin levels in 
women with PCOS lead to insulin resistance, 
which contributes to decreased BMD [14]. This 
gives grounds to assert that obesity and hyper-
androgenemia are factors that positively affect 
BMD, and is inconsistent with the results of 
a number of studies [15]. 

Data analysis showed a slightly higher ac-
tivity of reparative osteogenesis in postmeno-
pausal patients with PCOS compared to the 
comparison group. At the same time, in pa-
tients with PCOS, a less pronounced change in 
BMD was determined against the background 
of activation of bone remodeling processes. 
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These changes may contribute to the deterio-
ration of bone microarchitecture, exacerbating 
the manifestations of menopausal osteoporosis. 
PCOS is thought to exacerbate changes in bone 
turnover, thereby promoting postmenopausal 
bone breakdown [4]. The results of studies by 
several authors have also shown that women 
with PCOS are at higher risk of fractures com-
pared to the general population, despite normal 
or increased BMD, which suggests the exis-
tence of a number of PCOS-specific aberrations 
that degrade bone quality and may be impor-
tant factors contributing to the development 
of osteoporosis [5]. The identified associations 
suggest that insulin resistance and hyperinsu-
linemia in women with PCOS may be factors 

that protect against the relative loss of bone 
mineral density, and therefore DEXA in this 
category of patients will be of little information, 
which also coincides with the opinion of a num-
ber of authors [10].

Thus, hyperandrogenism persists in women 
with PCOS for at least 10 years after meno-
pause. Continued exposure to excess androgens 
in women with PCOS, which can lead to a va-
riety of adverse clinical consequences. Our re-
sults highlight the importance of more detailed 
analyzes covering a broader range of current 
studies, which will require appropriate sample 
design and calculations to adequately address 
this issue. 

CONCLUSION
Bone mineral density in women with poly-

cystic ovary syndrome declines more slowly 
with age compared to their peers, possibly due 
to the effects of excess androgens and insulin. 
In postmenopausal women with polycystic ova-
ry syndrome, metabolic processes in bone tissue 
accelerate, while bone resorption exceeds bone 
formation. Thus, women affected by polycystic 
ovary syndrome may be considered at risk of 

developing osteopenic syndrome. Although the 
diagnosis of osteoporosis is not based on labo-
ratory tests, which including analysis of bone 
turnover markers, it seems advisable to include 
such testing in the examination algorithm for 
patients with polycystic ovary syndrome to di-
agnose metabolic changes in bone tissue that 
may contribute to the development of osteo
porosis. 

REFERENCES
1.	 Dagogo-Jack S, Al-Ali N, Qurttom M. JCEM 1997;82(9): 

2821-2825. https://doi.org/10.1210/jcem.82.9.4246

2.	 Helvaci N, Yildiz BO. Clin Endocrinol (Oxf) 2022; 97(3): 
371-382. https://doi.org/10.1111/cen.14558

3.	 Piovezan JM, Premaor MO, Comim FV. Hum Reprod 
Update 2019;25(5): 633-645. https://doi.org/10.1093/
humupd/dmz020

4.	 Dang CX, Wang D, Yu X, et al. Medicine (Baltimore) 
2022;101(25): e29434. https://doi.org/10.1097/MD.0000 
000000029434

5.	 Millán-de-Meer M, Luque-Ramírez M, Nattero-Chávez 
L, Escobar-Morreale HF. Hum Reprod Update 2023; 
29(6): 741-772. https://doi.org/10.1093/humupd/dmad015

6.	 Smet ME, McLennan A. Australas J Ultrasound Med 
2018;21(2): 59-60. https://doi.org/10.1002/ajum.12096

7.	 Kanis JA, Norton N, Harvey NC, et al. Arch Osteoporos 
2021;16(1): 82. https://doi.org/10.1007/s11657-020-00871-9

8.	 Bensken WP, Ho VP, Pieracci FM. Surg Infect (Larchmt) 
2021;22(6): 597-603. https://doi.org/10.1089/sur.2020.430

9.	 Di Bari F, Catalano A, Bellone F, et al. Metabolites 
2021;11(2): 116. https://doi.org/10.3390/metabo11020116

10.	 Çelik Ö, Köse MF. J Turk Ger Gynecol Assoc 2021; 22(4):  
326-333. https://doi.org/10.4274/jtgga.galenos.2021.2021. 
0077

11.	 Karlamangla AS, Shieh A, Greendale GA, et al. J Bone 
Miner Res 2022;37(7): 1224-1232. https://doi.org/10.1002/
jbmr.4525

12.	Kloos J, Coyne K, Weinerman R. Clin Obes 2022;12(6): 
e12559. https://doi.org/10.1111/cob.12559

13.	Mills EG, Abbara A, Dhillo WS, Comninos AN. Front 
Endocrinol (Lausanne) 2023;14: 1163771. https://doi.
org/10.3389/fendo.2023.1163771

14.	Safarova SS. Iran J Public Health 2023;52(2): 334-339. 
https://doi.org/10.18502/ijph.v52i2.11886

15.	Helvaci N, Yildiz BO. Maturitas 2020;139: 12-19. 
https://doi.org/10.1016/j.maturitas.2020.05.013



36 Проблеми ендокринної патології № 3, 2024

Клінічна ендокринологія

POLYCYSTIC OVARY SYNDROME AND BONE TURNOVER  POLYCYSTIC OVARY SYNDROME AND BONE TURNOVER  
IN POSTMENOPAUSA L WOMENIN POSTMENOPAUSA L WOMEN

S. S. Safarova
Azerbaijan Medical University, Baku, Azerbaijan 

sainsafarova@gmail.com
Considering the metabolic and hormonal changes associated with polycystic ovary syndrome (PCOS), their 

potential affect bone health has been proposed. The aim of the current study was to evaluate the effect of se
veral hormonal and metabolic alterations associated with polycystic ovary syndrome on bone in postmenopausal 
women.

Materials and methods: The study included 56 patients with PCOS and 42 women without this disease 
aged 50–65 years. Dual-energy X-ray absorptiometry was used to measure bone mineral density (BMD) of the 
lumbar spine and femoral neck. Serum levels  of amino-terminal propeptide of procollagen 1 (P1NP) and car-
boxy-terminal telopeptide of type I collagen (b-CTx), as well as levels of parathyroid hormone (PTH), vitamin D  
(25(OH)D3), anti-Mullerian hormone (AMH), insulin, testosterone (T), 17-hydroxyprogesterone (17-OHP), 
dehydroepiandrostenedione sulfate (DHEAS), follicle stimulating hormone, luteinizing hormone, and estradiol 
were determined. The HOMA-IR index and anthropometric indicators were calculated.

Statistical data were analyzed by nonparametric testing using BioStat Pro 6.2.2.0 software (AnalystSoft 
Inc., Walnut, USA). Quantitative data are presented as median and quartiles 1 and 3 (Me [Q1; Q3]); The sig-
nificance of intergroup differences was established using the Mann–Whitney U test (p < 0.05). To identify rela-
tionships between indicators, a univariate analysis was carried out with the calculation of the Spearman rank 
correlation coefficient (r).

Results. Women with PCOS had late-onset menopause (p  =  0.007) and a higher body mass index  
(BMI, p  =  0.009) than the control group. Additionally, women with PCOS had higher levels of DHEAS, to-
tal T, and 17-OHP than controls. P1NP and b-CTx were significantly different from controls (p = 0.028 and 
p  =  0.032, respectively). A direct relationship was found between BMI and the activity of the resorption 
marker b-CTx (r = 0.342, p = 0.002) and an inverse collinear relationship between AMH values with b-CTx 
(r = – 0.507, p = 0.001). BMD in PCOS was higher compared to controls. An inverse relationship exists between 
BMD of L1–L4 and b-CTx level (r = – 0.387, p = 0.026) and positive with insulin (r = 0.267, p = 0.042), AMH 
(r = 0.561, p = 0.031) and testosterone (r = 0.458, p = 0.039). Higher DHEAS levels were associated with higher 
femoral neck BMD (r = 0.473, p = 0.035). P1NP was negatively correlated with femoral neck BMD (r = – 0.429, 
p = 0.038).

Conclusions. Bone mineral density in women with polycystic ovary syndrome declines more slowly with 
age compared to their peers, possibly due to the effects of excess androgens and insulin. In postmenopausal 
women with polycystic ovary syndrome, metabolic processes in bone tissue accelerate, while bone resorption 
exceeds bone formation. Thus, women affected by polycystic ovary syndrome may be considered at risk of devel-
oping osteopenic syndrome.

K ey wor d s :  polycystic ovary syndrome; bone mineral density; markers of bone turnover.
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Зважаючи на метаболічні та гормональні перебудови, пов'язані із синдромом полікістозних яєч-

ників (СПКЯ), виникає припущення про їх потенційний вплив на здоров'я кісток. Метою даного до-
слідження було оцінити вплив певних гормональних та метаболічних змін, пов'язаних із синдромом 
полікістозних яєчників, на кістки у жінок у період постменопаузи.

Матеріали та методи. До дослідження було включено 56 пацієнток із СПКЯ та 42 жінки без дано-
го захворювання у віці 50–65 років. Двоенергетичну рентгенівську абсорбціометрію використовували 
для вимірювання мінеральної щільності кістки (МЩК) поперекового відділу хребта та шийки стегна. 
За допомогою імуноферментних методів у сироватці крові визначали: аміно-кінцевий пропептид про-
колагену 1 (P1NP) і карбокси-кінцевий телопептид колагену типу I (b-CTх), а також паратиреоїдний 
гормон (ПТГ), вітамін D (25(ОН)D3), антимюллерів гормон (АМГ), інсулін, тестостерон (Т), 17-гідрокси-
прогестерон (17-OHP), дегідроепіандростендіон-сульфат (DHEAS), лютеїнізуючий і фолікулостимулю-
ючий гормони та естрадіол. Розраховували індекс HOMA-IR та антропометричні показники. 

Статистичні дані аналізували за допомогою непараметричного тестування з використанням про-
грамного забезпечення BioStat Pro 6.2.2.0 (AnalystSoft Inc., Walnut, США). Кількісні дані представлені 
у вигляді медіани та квартилів 1 і 3 (Me [Q1; Q3]); Достовірність міжгрупових відмінностей встанов-
лювали за U-критерієм Манна–Уітні (p < 0,05). Для виявлення зв’язків між показниками проводили 
однофакторний аналіз з розрахуванням коефіцієнту рангової кореляції Спірмана (r).

Результати. У жінок із СПКЯ виявлено пізніший вік настання менопаузи (р  =  0,007) та більш 
високий індекс маси тіла (ІМТ, р = 0,009), ніж у контрольній групі. Крім того, жінки із СПКЯ мали 
більш високі рівні DHEAS, загального T та 17-OHP, ніж група контролю. Рівні P1NP і b-CTx значно 
відрізнялися від контрольних (p  =  0,028 і p  =  0,032 відповідно). Було виявлено прямий зв'язок між 
ІМТ та активністю маркера резорбції b-CTх (r = 0,342, р = 0,002) та зворотну колінеарну залежність 
між значеннями АМГ та b-CTх (r = – 0,507, р = 0,001). МЩК за СПКЯ, порівняно з контролем, була ви-
щою. Встановлено зворотний зв'язок між МЩК в області L1–L4 та рівнем b-CTx (r = – 0,387, p = 0,026) 
та позитивний — з інсуліном (r = 0,267, р = 0,042), АМГ (r = 0,561, p = 0,031) та тестостероном (r = 0,458, 
p = 0,039). Вищі рівні DHEAS пов'язані з вищою МЩК шийки стегнової кістки (r = 0,473, p = 0,035). 
P1NP показав негативну кореляцію з МЩК шийки стегнової кістки (r = – 0,429, p = 0,038).

Висновки. Мінеральна щільність кісток у жінок із синдромом полікістозних яєчників знижується 
з віком повільніше порівняно з їхніми однолітками, можливо, через вплив надлишку андрогенів та 
інсуліну. Однак у постменопаузальному періоді у жінок із синдромом полікістозних яєчників обмінні 
процеси в кістковій тканині прискорюються, при цьому резорбція кістки перевищує кісткоутворення. 
Таким чином, пацієнти з синдромом полікістозних яєчників можуть розглядатися як група ризику 
розвитку остеопенічного синдрому.

К л ю ч о в і  с л о в а :  синдром полікістозних яєчників; мінеральна щільність кістки; маркери кіст-
кового обміну.


